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[PatoTt Attorn^] 

(57) [Abstract] 

[Problem] As for this invention, as fabrication process is shortened, 
it deagpates thatthe manufecturing mslhod of integrated type solar 
battery equipment which can assure inprovement of effective surface 
areais offered as object. 

[Means of Solution] Manufacturing method of integrated type solar 
battery equipnnent of this invention, being a manufacturing method 
ofintegrated type solar battery\^di has substrate 1, transparert 
conductive film2, amorphous silicon film 3, and mstal electrode 4, 
similtaneously with separation ofamorphous silicon film 3 and 
metal electrode 4,ccMinects metal electrode 4 and transparent 
conductive film2 by irradiating laser beamL vWchattaches strnglh 
and v^neakness to distribution inside beam 



(a) 



U 



m 





81* ~s Lr 9 c t ^^mt t ^mas*(Ba?teSScoa 



[Qaiii^s)] 

[Qaiml] Beii^ a manufacturing method of integrated type solar bat 
teiy which has amorphous silicon film, and themetal elecirode 
possessing siibstrate, tran^^araitconhjctivefilm and photoactive 
layo-, lunpingtogeflxTthe afOTOTiE^oned amcHphous siliccm film 
and sqDaraticHi of metal electrode byirradiating laser beam which 
attadiesslnigth and weakness to distribiticxiina'ddte bean\ 
manufacturii^ method of integrated type sdarbattetycquipTEfit 
which designates that it does asfeature. 
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[Claim2] Simultaneously with aforementioned aTOq:^ 
Im and separation of themetal electrode, nBnufecturii^ method of 
integrated type solar battery equipnent which is stated in Qaim 1 
whichdesignates aforementioned rretal electrode and that you 
connect transparent amductive filmasfeature. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards nnanufactu 
ring method of integrated type solar battay equipment. 

[0002] 

[Prior Art] Recently, as clean energy, solar electricity is observed. 
Even among those as for especially amorphous solar battery 
equipment, from fact that it ispronising in cost reduction, in orda- to 
improve, improvement or other research arri developrrent ofincrease 
andconver^onefSciencyof effective surface area is advanced 
output of the solar battery equipment positively. 

[0003] Genial amorphous solar battery equipmsftf is formed, on ^a 
sssi±)stratelaninatingtransparent conductive film, p-type,thei 
type , n-type amorphous silicon (a -Si) film and rretal electrode 
with this order. And, as structure of entirety, integrated type 
structure which can remove hi^voltage from subs^e of me layer 
isknowa 

[0004] In order to form integrated type structure, tranq)araTt conduct 
ive film on ^ass substrate, it is necessary toseparate amorphous 
silicon film and metal electrode film Asmethodofsqxirationof 
each fi Irn, laser pattoning method wWch uses the laser is used 
generally. 

[0005] You explain concerning manufecturing method of integrated t 
ype solar battery equipment which uses conventional laser 
pattoniiig method, inaccordance with Figqre 5. 

[0006] Tran^ent conductive fihn 2 vAich consists of ITO and Sn 
Q2 etc on ^ass substrate lis formed, with lasa- li^ LI transparent 
conductive film2 is di>dded into strip in theoptional step nunber ( 
Figiffe5(a)referare). Afto-that, laso- light L2 is irradiated not to 
be piled with this ^lit linethis afta- accunulating anraphous 
silicon film 3 whidi on tran^wait conductive film2 wWdi is 
dividec^x)ssesses pin junction in inside, along^de ^lit line of 
tran^jarart conductive film2„the amorphous alicai film3 is 
divided ( Figure 5 (b) refCTence). Craisequently, forming back surface 
metal electrode 4 on amorphous silicon film 3, afte* COTnectii^ 
withthe transparent caiductivefilm2ard back surfkre metal 
electrode 4, it irradiates laso* li^ L3 not to be piled upwith both 
split line along^de^lit line of tran^par^c(HiductivefiIm2 and 
amorphous 9liconfilm3,renx)ves bode surface electrode 4 and 
amcxphous alicon film 3 ( Figure 5 (c) reference). 



[0 0 0 7] Uts. ±IBLfc^DX^Djg^cfflL^^U— tfifeLl [0007] Furthermore, distribution inside laser beamoflaserli^ Li 
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to L3 which is used case of processing which was inscribed is 
uniforn\the width of processing each one is apfM-oximately 4 0 to 5 0 
pnn. 

[0008] 

[Problems to be Solved by the Invention] But, regarding to conventi 
onal pattemir^ n^hod which description above is done, therewas a 
kind of problem which it shows below. 

[0009] First, amorphous silicon film and back surface electrode each 
one nxist be processed, because, the fabrication process is many, in 
additicMi, there is a problem that also fabrication timeincreases. 

[0010] In order next, to process anrrphous silicon film and back su 
rface electrode separately, casewhere it pxx^essed also process line 
increases, there is a problem that the effective surface area decreases. 

[0011] This invention, as fabricatiai process is shortened with as t 
hat can be done inorder to solve conventional probl«nM*iich 
description above is done, itdesigpates that manufacturing mrthod 
of integrated type solar battery equipment which can assure 
theinprovmiHTt of effective surface area is offered as object 

[0012] 

[Means to Solve the Problems] Manufacturing method of integrated t 
ype solar battery equipment of this invention being a manufacturing 
method of integrated type solar batteiyv^ch has amorphous silicon 
film , and metal electrode which possess substrate ,the tran^woit 
conductive film and photoactive layer, lumpii^ together 
aforementicMied amorphous alicm film andthe sq)aration of metal 
electrode by irradiating laser beam which attachesthe stmgth and 
weakness to distribution inside beam, designates that it does 
asfeature. 

[0013] In order simultaneously with aforamitioned amorphous sili 
con film and thesq^aration of mstal electrode, to ccmnect 
aforomitioned metal electrode and thetran^Darent conductive filn\ 
whai it constitutes, it is good 

[0014] According to method which if descriptim above is done, unt 
ilrecently, iKcdipg lasa- illuninaticHi step of 2 time in separation of 
the amoT^Dus alicon film and nctal electrode, does with step of 
one time, fabrication process^ itcan make litde fiomuntil recently, 
time ^^tei it depends onprocessii^ is shortened, operating 
effidenqr rises. 

[0015]Inadditioi\ process line decreases by beirg able to do proce 
ssipg^nultaneously with amorphous alioKi film and metal 
electrode, it is possible to assurkhe improvemait of effective surface 
area 

[0016] 

< Embodiment of InvoTtion > 

[0017] Referririg to drawing below, concmiipgthis Enixxliment of I 
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nvention, you explaia Figure 1 through Figure 3 shows 
manufacturing method of integrated type solar battery equipment 
which uses laser patterning method due tothis Errbodiment of 
Invention, as for Figure I , as for ctoss section and Figure 2 and 
Figure 3 which areshown classified by step, it is a configuration 
diagram of optical ^em whichattaches stmgth and weakness to 
laser beam 

[0018] Until recoTtly, in same way, transparent conductive film2 wh 
ich consists of ITOland Sn02 etc on gjass substrate 1 is formed, 
with laser li^ transparent conductive film2isdi^dded into strip in 
optional stqj number ( Figure 1 (a) reference). 

[0019] After that, this after accumilating amorphous alicon film 3 w 
hich on transparent conductive film 2 whichis divided possesses 
pin junction in inside, back surface metal electnxle 4 is forned 
onthis amorphous silicon film 3 ( Figure 1 (b) reference). 

[0020] At time of this inventing, in order not to be piled up to thissp 
lit line in following step, along^de split line of transparent 
corKluctivefilm2,it issomsthingvyWchpatternirigdoes amorphous 
silicon film 3 and back surface metal electrode 4 sinultaneoiBly, 
separates connection, and amorphous siliconfilm3 and back 
sur&ce metal electrode 4 withthe back sur6ce metal 4 and 
tran^Mrent electrode 3 siniiltaneously, ( Figure 1 (c) reference). 

[0021] Because of this^ distribution was not unifonnlaser beamas la 
ser beamL which isused for this processirg at time of this inventing, 
strr^gth and weakness wasattached to distribution inside beam, with 
q>tical means "C laser beamis used And, as power of laso*, with 
stror^ portion La approximately40 to 50 mW , it is an output of 
approximately 30 to 40 mW with weak portion Lb. In addition, it 
reaches point wlwe it diows in Figure 1 (c) as theimage of beam 
shape of this time. 

[0022] On that, width of processing portion where laser beam is stro 
ng,both weak portion is approximately 25 to 30 uni^ when both 
isadjusted, it becomes approximately 50 to 60 pm. . 

[0023] As description above, with portion wtose distribution is str 
ong byusirig laser beam which possesses straigth and weakness in 
distribution inside the laso* beam, connection, it readies point 
where it can do sq^arationwith portion wtose distribution is weak 
can process amOTfdxxs silicon filrh3 andthe metal electrode 4 
simultaneously. 

[0024] Next, you explain exanple of optical means wHch attadies st 
r^iglth and weakness todistribution inside laser beam in accordance 
with Figure 2 and Figure 3. 

[0025] Regarding example which is shown in Figure 2, laser beam w 
hichradiation is done is divided into beamof 2 fi-omtheYAG laser 
due to beamsplitter 11 . R^3rdir^ this exanple, dividing 
into beamof 2, thestrr^ and weakness is attached to laser bean 
beam^litter 1 1 forms nultilayer filmof dielectric on glass sitetrate, 
divides incidoitbeaninto 2 oftransnittedbeamand reflected beam 
It can control ratio of transnitted beamand reflected beamand, kinds 
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ofthe dielectric nultilayerfiirn by changir^ film thickness. >Mien 
forexarrplefilmthiclaiessismadetKck, transnitted beam decreases^ 
reflected beairincreases. This way, beamof 2 is reset to beam of 1 
ofthe 50 to 60 nm with beamsplitter 11 after dividing into beamof 
2which attach^ stmgth and weakness to laser beam which 
radiation is done, due tothe beam synthetic means 14 wKch 
provides reflective coating in specified region of reflection nirror 1 
2, 1 3 and theglass fi*om YAG laser. As a result, it is adjusted by 
kind ofbeam shape which distributioninside laser beam shows in L 
of Figure 1 (c), in order with theportion where beam is strorg 
q}proximateIy 40 to 50 mW , with wealqx)rtion to obtain output of 
approximately 30 to 40 mW it is adjusted. In addition, width of 
processing, strong portion , both waakportion is approximately 25 
to30nn\when 2wasresetto l,itbeconrES approximately 50 to 60 
pm 

[0026] Regarding exarple which is shown in Figure 3, lasa- beam w 
hichradiation is done is divided into beamof 2 fi-omtheYAG laser 
due to beamsplitter 1 1 . Regarding this exanple, as for beamof 2, as 
for strengthofbeamit is equal with both unlike any wHdi are 
shown inlhe Figure 2. And,beanidiametCTof 1 that way, already 
expandsbeamdiameterofthebeamofl with expander 15. Afterthat, 
inorder for beamof 2 ag^in to become thel, you adjust reflection 
nn'rrOT 1 2, 1 3 and optics synthetic means 14. Because and, as fa- 
laser beam which is piled up beam diameter diflfers, itreaches point 
wterejust one part ispiledip. As a result, to repeat to l,asf<M- 
beam which it can bebrou^ tog^her, with portion wHch is piled 
up, strength of the laser beam to become strong, because as fa- 
portion v^ch is not piled,the strength becomes weak in comparison 
with portion which is piled q},you can attach to distribution of 
laser beam stmgh and weakness. 

[0027] Regarding exanple vAich is shown in this Figure 3, with str 
onax)rtion approximately 40 to 50 mW, it is adjusted output of 
afproximately30 to 40 mW with weak portiai as power of lasCT. In 
Edition, width of processing strong portion , both weakportion is 
approximately 25 to 30 |Ljn\ when 2 was reset to l,in order to 
become approximately 50 to 60 pn^ it is adjusted 

[0028] Laser beam of 1 which comes out ofYAG laser making use of 
theoptical means which is shown in Figure 2 or Figure 3 v^ch 
description above is done,is divided into 2 due to beam^litter , 
aftCT dividing in aderfa respective lasCT bean to pass by separate 
optical systan separatelaser beam again to becane original 1 
adjusting cptical sy^em, it uses las^ beam^ch attachss strr^ 
and weakness to distributioi of laser beam for procesargof 
amorphous silicon film3 and metal electrode 4. And, with portion 
whose distribution is stroig connection, itreaches point where it 
can do separatioi with portion whosedistributioi is weak can 
process amorphous silicoi film and bade surfece 
electrodesinxiltaneously. 

[0029] As a result, including sq>aration of transpar^it conductive fi 
lm2, it can shorten tothe 2 time laser patterning process vsliich 3 
time it did until recoitly. On that of , machined width of laser beam 
which attaches stmgth and weaknessto distribution to be machined 
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width of approximately 5 0 to 6 0 |Jrr\ because it cando connection 
and isolation alon^ide split line of transparent conductive film 3, 
with processing thelaserillurrination of one tirre, nurrber of 
process line decreases, it is possibleto decrease invalid portioa 

[0030] When effective surface area of solar batteiy equipment which i 
s produced with effective surface area and thisinvention of 
conventional solar battery equipment which is produced with 
method which is shownin Figure 5 was inspected, from 
convoitional 93 % it inproved in 95 %,according to this inventicxi, 
it was possible to increase effective surface area. 

[003 1 ] Next, you explain in accordance with Figure 4 ccvicerning ot 
herenixxliment of this inventioa Figure 4 is cross section which 
diows this invention classified bystep. 

[0032] On nEtal or other groip sheet 10 which provides insulatiig 
layer in surface, back surface metal electrode 14 isprovided, 
amorphous silicon film 3 which on this back surface metal electrode 
14 possesses pin junction in theinside is accumdated ( Figure 4 a 
(RefCTare)). 

[0033] Reg^rdir^ this embodiment, it is something where patterning 
it does the amorphous silic<»ifilm3 and back surface metal 
electrode 14 sinidtaneously in following step, lumpstogetho- 
separation of amorphous silicon film 3 and back surface metal 
electrode 14 a^d does^ ( Figure 4 (b) reference). 

[0034] Because of this, in same way as orbodiment which is mentio 
nedearlier at time of this inventing, distribution is not uniform laser 
beamas laser beamL which is used for this processing laser beam 
whichattaches stmgth and weakness to distribution inside beam 
with optical means isused And, as powQ- of laser, withstrong 
portion La approximately40 to 50 mW , it is an output of 
e^)proximately 30 to 40 mWwith weak portion Lb. In addition, it 
reaches point where it ^ws in Figure 4(b) as theimage of beam 
sh£^ofthis time. 

[0035] On that, width of processing portion wtere laser beam is stro 
p&both weak portion is approximately 25 to 30 \m\ when both 
isadjusted, it beccxnes q)proximateIy 50 to 60 pm 

[0036] Ri^dirg tMs arixxliiTEnt, in order to attach strn^ 
akness to distributicMiinside laser beam making use of optical means 
whidi is diown in Figure 2 and Figure 3,it constitutes. 

[0037] Laser beam of 1 which comes out ofYAG laser making use of 
theoptical means which is diown in Figure 2 or Figure 3 which 
description above is done,is divided into 2 due to beam flitter , 
after dividing in orderfor respective laso* beam to pass by sq)arate 
optical systen\ sq:)aratelaser beamag^in to become original 1 
adjusting optical systai\ it uses lasd* beamv^di attaches stmgfh 
and wedcness to distribution of laser beam for processingof 
amorphou5sliconfi!m3 and back surface metal electrode R And, 
it sq>arates both parties of amDrp*x)us silicon film 3 and bade surface 
metal electrode 14 with theportiai whose distribution is strwig, it 
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reaches point where it canseparate amorphous si licon film 3 with 
portion whose distribution is weak, canprocess amorphous silicon 
film 3 and back surface metal electrode 14 simultaneously. 

[0038] Consequently, on amorphous silicon film 14, it forms trarepa 
rentconductivefilml2 whichconsistsofthelTOandSnQz etc, 
connects with back surface mstal electrode 14 and traiBparent 
electrode 12 ( Figure 4 (c) reference). After that, in order not to be 
piled up to this ^lit line with laser light Lalong^de split line of 
back sur&ce metisd electrode 14, dividing transparent conductive 
film 12, integrated type solar baltery equipment ofthis ennbodinent is 
acquired ( Figure 4 (d) reference). 

[00391 

(Effects of the Inventim] As above e?q)lained, according to this inve 
ntion, until recently,needing laser illunrdnation step of 2 time in 
sq^aration of amorphous silicon film and then^ electrode, does 
with step of one time, it can make little fix)muntilrecently, time when 
it depmis cmi processirg to ^rten fabrication iMXx:ess;it is 
possible to iriCTease operating efficiency. 

[0040] In addition, process line deoeases by being able to do proce 
s^ngsinultaneously with amorfdiousaliconfilinand metal 
ele(5x»de, it is possible to assurethe improvement of effective surface 
area. 



[Rief Explanation of the Drawing[s)] 

[Figyre 1] It is a cross section wiiich shows method of laser pattani 
due to this Enixxfiment of InventicMi theclassified by step. 

[Figure 2] It is a configuration diagram of optical syst^ which attac 
hes strng^i and weakness to laser beam 

[Figure 3] It is a configuration diagram of qjtical system which attac 
hes strr^ and weakness to laser beam 

[Figure 4] It is a cross section wiiich shows nrKthod of lasffpattemi 
ng due to otherennbodinEnt of this inv^cxi classified by stq). 

[Figure 5] It is a ctoss section v^ch shows method of conventional 
laso^ pattsning classified bystep. 

[E?q)lanation of Reference Sigris in Drawings] 

1 glass 

2 transparent conductive film 

3 anxxphous silicon film 

4 metal electrode 
L laserbeam 
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[Figure IJ 




[^2] [Figure 2] 
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[04] [FigMre4] 
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